Highly-Active Antiretroviral Therapy (HAART) is the recommended treatment and management strategy for 12 HIV infection. Although the existing antiretroviral drugs are indispensably significant in improving the 13 quality of lives of HIV/AIDS individuals, the drugs still have many limitations including resistance, production 14 of toxicity, and their limited availability. These limitations continue to open new opportunities in the use of 15 ethnomedicine for the management of HIV/AIDS. With this, few researchers have made an effort to test the 16 inhibitory activity of crocodile serum as it has a unique and diverse molecular activity in preventing HIV-1 17 replication. In this study, a cell culture-based assay was utilized coupled with colorimetric enzyme 18 immunoassay to determine the HIV-1 reverse transcriptase activity. One HIV-1 seropositive serum was 19 processed for Peripheral Blood Mononuclear Cells (PBMC) co-culture from which HIV-1 isolates were obtained. 20 The HIV-1 reverse transcriptase activity after 21 days was 0.5928 pg/well. Moreover, a baseline Philippine 21 crocodile serum concentration of 0.5% vol/vol was used based on the previous study conducted by Hinay and 22 Sarol (2018) and the cell viability results showed no cell reduction of mononuclear cells after 72 hours 23 incubation. The inhibitory activity of the Philippine crocodile serum at 0.5% and 0.25% vol/vol concentrations 24 inhibited 65.68±2.93% and 69.92±0.45% respectively in post-infection interactions. In addition, the Philippine 25 crocodile serum in pre-infection interaction at 0.5% and 0.25% vol/vol concentrations inhibited 68.61±1.67% 26 and 69.95±2.24% respectively. As has been noted, the inhibitory actions of the Philippine crocodile serum 27 effectively regulate the HIV-1 replication in both pre-and post-infection interactions.
32
Introduction:
33
Reptiles such as alligators exhibit remarkable ability to heal rapidly considering the septic environment in 34 which they live. Merchant and colleagues provided observation on the broad range of antiviral activity of 35 alligator serum (Merchant et. al, 2003 (Merchant et. al, , 2004 . Merchant's recent studies also showed that these activities are 36 due to a potent and broad-acting serum complement system (Merchant et. al, 2004) . In the Philippines, there 37 are two species of crocodile -the Crocodylus porosus locally known as Philippine saltwater crocodile and the 38 Crocodylus mindorensis, the endemic Mindoro crocodile. The relatedness of Alligator mississippiensis 39 (American alligator) described by Merchant and colleagues and the Philippine crocodile Crocodylus 40 mindorensis based on phylogeny shows that they belong to the same phylum (Crocodilia) but from different 41 Families (Casey, Gardner, & Farke, 2012) .
42
Crocodiles may acquire serious injuries when they hunt food and may encounter higher order animals to 43 compete for survival. However, the crocodile's immune system responds well to these injuries and the 44 crocodiles generally survive and do not show signs of illness. Moreover, crocodilians have been shown to have 45 a strong immune system with a remarkably higher biological and pharmacological activity than others 46 animals, and also humans, which make them a good platform for drug discovery (Dzik, 2010) . These 47 immunological effector mechanisms necessary for the efficient control of infectious agents such Human
48
Immunodeficiency Virus Type-1 that are dependent on distinct defense strategies. Some components 49 involved in these routes of the defense system have been identified and characterized which probably 50 include serum complement cascades (Merchant et al., 2003; Dzik, 2010) , serum Mannose-Binding Protein 51 (Ezekowitz, Kuhlman, Groopman, & Byrn, 1989 ) and conglutinin-like protein (Ushiijima, et al., 1992) . All 52 these features may contribute to the antimicrobial and antiviral properties of crocodile serum.
53
The antiviral activity of Alligator mississippiensis (American alligator) serum described by Merchant, 2005 54 conducted using cell culture-based method provided the evidence that it contains anti-HIV-1 activity with 55 half maximal inhibitory activity of 0.9% (Merchant et. al, 2003 (Merchant et. al, , 2004 . In the Philippines, particularly in 
67
Specifically, 5 mL of whole blood were allowed to clot at room temperature for approximately three (3) 68 hours. The serum was separated by centrifugation at 3,000 x g for 15 minutes and processed immediately. 
105
After determining the PBMC count, cell viability assay was performed. Briefly, a 100 uL 1×10 6 PBMC were 106 suspended into a 0.5 mL microcentrifuge tube and added 100 uL of 0.5% and 0.25% vol/vol Philippine 107 crocodile serum. The interactions were allowed up to 72 hours and cell viability was counted.
108

Post-infection interaction (cell-associated HIV)
109
The procedure was based on the study of Dahake, R (2013). Briefly, HIV-1 virions from co-cultured were first 110 allowed to infect PBMCs and the Philippine crocodile serum were added to the suspension after one hour. A 111 volume of 100 μL of HIV-1 virions were added to 1 mL of PHA-stimulated PBMCs and incubated for 2 hours in 112 a CO 2 incubator. After incubation, the cells were washed carefully and supernatants were aspirated set to 113 leave 50 ul/well. After washing, 100μL of infected cells were plated into wells and 100μL of Philippine 114 crocodile serum were added. The plates were incubated for 72 hours at 37°C in the CO 2 incubator. The 115 contents of each well were transferred to microfuge tubes, cells were pelleted at 13,000 RPM for 5 minutes 116 and the supernatants used for determining the HIV-1 RT levels.
118
Pre-infection interaction (cell-free HIV)
119
The procedure was based on the study of Dahake, R (2013). Briefly, the HIV-1 virions from co-cultured were 120 first interacted with the Philippine crocodile serum for two (2) hour and then allowed to infect PBMCs. A 121 volume of 10μL of HIV-1 virions were added to 10μL of Philippine crocodile serum (Human serum as a 122 5 negative control) incubated for 2 hours at 37°C in a CO 2 incubator. After 2 hours of interaction the 123 experimental moiety-virus suspension was added to 100μL of PHA stimulated PBMCs and incubated for 2 124 hours in the CO 2 . After incubation, the cells were washed carefully and supernatants were aspirated set to 125 leave 50 ul/well After washing, 100μL of infected cells were plated into wells and 100μL of Philippine 126 crocodile serum were added. The plates were incubated for 72 hours at 37°C in the CO 2 incubator. The 127 contents of each well were transferred to microfuge tubes, cells were pelleted at 13,000 RPM for 5 minutes 128 and the supernatants used for determining the HIV-1 RT levels. 
145
Post-infection interaction (cell-free HIV)
146 Table 1 shows the inhibitory activity of the Philippine crocodile serum. HIV-1 replication inhibition at 0.5% 147 and 0.25% vol/vol concentrations were 65.68±2.93% and 69.92±0.45% respectively. This is also supported with 
167
The potential of the Philippine crocodile serum as inhibitor against HIV-1 replication was determined 168 and the findings demonstrated a significant inhibition of HIV-1 replication prior to interaction to PBMCs.
7 Table 1 shows the inhibitory activity of the Philippine crocodile serum in pre-infection interaction. Reverse
170
Transcriptase inhibition at 0.5% and 0.25% vol/vol concentrations inhibited 68.61±1.67% and 69.95±2.24% 171 respectively. This is also supported with the HIV-1 Reverse transcriptase activity of the peripheral blood 
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Merchant ME and colleagues (2005) 
185
The study also showed that the higher concentration of the serum was difficult to assess due to inherent 186 toxicity to the cell culture used in the study (Merchant, et al., 2005) . In addition, the results suggest that 187 both the antiHIV-1 activity and cell toxicity were mediated by serum complement activity as heat treatment 188 of the serum destroyed both effects. Like human complement activity, alligator serum complement is 189 sensitive to heat inactivation (Merchant, Thibodeaux, Loubser, & Elsey, 2004) .
190
These findings are quite significant since the Philippine crocodile serum concentration of 0.5% and 0.25% 191 vol/vol seems to work in both pre-and post-infection interactions and hence suggest that the effect may be 192 mediated by a direct action on the virus particle. Perhaps it blocks binding or uptake to cells or causes 
